Ascorbic acid (vitamin C) is a dietary requirement for human health. Examples of important physiological functions of ascorbic acid include its functions as an antioxidant and as an electron donor in several enzymatic processes. It also is implicated in host defense mechanisms and in endocrine function. ' We have recently undertaken a synthetic program to prepare analogues of ascorbic acid for use in defining more precisely the mechanisms by which this important vitamin carries out its many functional roles. For example, ascorbic acid analogues functionalized at the 6-position were used effectively for characterization of efficient transport mechanisms that translocate vitamin C across cellular membranes.2
*National Industrial Research Institute of Nagoya , Hirate, Kita-ku, Nagoya 462, Japan **National Institute of Diabetes and Digestive and Kidney Diseases , National Institutes of Health, Bethesda, Maryland 20892, USA Ascorbic acid (vitamin C) is a dietary requirement for human health. Examples of important physiological functions of ascorbic acid include its functions as an antioxidant and as an electron donor in several enzymatic processes. It also is implicated in host defense mechanisms and in endocrine function. ' We have recently undertaken a synthetic program to prepare analogues of ascorbic acid for use in defining more precisely the mechanisms by which this important vitamin carries out its many functional roles. For example, ascorbic acid analogues functionalized at the 6-position were used effectively for characterization of efficient transport mechanisms that translocate vitamin C across cellular membranes. 2 To extend these studies to an investigation of the importance of the 2-hydroxyl group on ascorbic acid activity, we have prepared the previously unreported 2-deoxyascorbic acid (1) .3 This analogue will be used as a starting material for the preparation of the unknown 2-deoxy-2-halo ascorbic acids. During the course of the preparation of 1, the chemistry was complicated by unexpected regiochemistry observed during preparation and cyclization of key intermediates designed to produce protected tetronic acids. In fact, a 6-membered lactone (5), rather than the tetronic acid (6), was initially formed as the predominant product during base-catalyzed intramolecular Claisen condensation of either methyl 3-or 4-acetyl-6-triphenylmethyl-L-threonate (3 and 4, respectively), following the procedure described by Brandange and coworkers for the cyclization of the monoacetate of dimethyl (R, R)-tartarate.4 Fortunately, acid-catalyzed deprotection and cyclization of the 6-membered lactone produced a product that had NMR spectral and analytical data consistent with the desired 2-deoxyascorbic acid (Fig. 1) . To place this structural assignment on more secure footing, we have now carried out an X-ray structural analysis of this product. This report describes the result of this structural determination.
Crystals suitable for the X-ray analysis were obtained by recrystallization from ethanol as colorless needles. The size of the crystals was so small that slow scan rate of 3° /min was adopted for the data collection which was achieved at 23° C using the w-20 scan technique to maximum the 20 value of 55° . A total of 970 reflections were measured, but, 556 reflections showed a weak intensity. The intensities of three representative reflections which were measured after every 150 reflections declined by the average of 13.9% during the data collection. The phenomenon demonstrate the instability of the crystal under X-ray irradiation. A linear correction factor was applied to the data to adjust for the phenomenon. The crystal data and experimental details are listed in Table 1 . Estimated standard deviations in the least significant figure are given in parentheses in the Tables.
The structure was solved by direct methods with MITHRIL. The non-H atoms were refined with anisotropic thermal parameters, and the H atoms were refined with the isotropic ones. The H atoms bonding to the C atoms were assigned based on the expected ANALYTICAL SCIENCES OCTOBER 1996, VOL. 12 bonding geometry, and other H atoms were found in a difference Fourier map.
All the H atoms were included in the final cycles of the refinement.
The highest and lowest peaks in the final difference Fourier map were +0.33 ek and -0.28 ek. The final atomic parameters are given in Table 2 ; the bond distances and angles are listed in Table 3 . The ORTEP drawing of the molecule is shown in Fig. 2 . TableTable 2 Final atomic coordinates an displacement parameters (A2) d equivalent isotropic Table   3 Bond distances (A) and angles (°) Fig. 2 ORTEP drawing of the molecule.
